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ABSTRACT : PROBLEM TO BE SOLVED: To provide an electron emitting source having a long life, 

used for a large and very thin high definition display device and capable of being driven at 
a low voltage. 

SOLUTION: In an electron emitting source, plural strip cathode electrode lines 2 are 
formed on a lower base 1 of a glass material for instance, a thin film 7 is formed on it, an 
insulating layer 3 is filmed on it, and plural strip gate power lines 4 are also formed on it so 
as to cross the cathode electrode lines 2, in order to form a matrix structure. Although 
each cathode electrode line 2 and each gate electrode line 4 is drivingly controlled by 
being connected to a means of control 15 respectively, many almost circular holes 5 
penetrating through the gate electrode line 4 and the insulating layer 3 and reaching the 
thin film 7 are formed in each crossing area 9. The thin film 7 to form a cold cathode is 
formed into a film by laser ablation of a target base having carbon as a main ingredient 
while a designated potential is being applied to the cathode electrode line 2, and forms the 
cold cathode. 
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[ WWB 1 ] »*±k:jb 1 «st»«rsiii , 

ir**--y^-hfcu-ifje:*Bg»Lr^-^^ f»* 

meat*, rneai i *flKwarra»§i*«fflT4iBWB 

tj&s-rsxH^ 

T£X*i<t. 

mriB^im®<i:ftil^2m@i^3^'r^^CC, DUB 

M2mmt msatMM t * mat u r fltr ibsi ■ cc 6 « 

SX«±, 

F#£?R^-eLi&, mFIB^V- F«fi^ >±CCfu 
lS«J^£/£Jgir&X?I<h, 

rosa^v- F«a-7-r>itWB^- bm&?<t^£&$. 
jr«L/TfrKW««:a-r-si!8njBx«^ v * htfccDmriB 
ffiB«H»r -s * aim i (csbib L/ctisfSttsgi 

[ ti^Ji 4 ] tnBS i msec r - * kwo mom®. 
[»«3S 5 ] g#±ic^ i *x«£ , 

itidr-y? FCCL^— !f36*JH»Ur^-yv F«* 
SW«L«>, mTfEmi^&i^M^JPT^XIi 

mriBSft, flifBsr i *«&cnirfiBnR««Mi-r ^leiKJi 

«BJ5W-*XS±, 

WIBIMJB±tcfflIB* 1««£S»TSW2 WKrJBfiS 

ineff i mm t mzm 2mmt &&&r s mmc , mib 

*BBFL*J|gfiE-r4XSi«:«ir, w«tt-?-ttaKa*«a 
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fufS^y- F^^ Y >Cc^©^ft£EPlTO0ft#6* 
¥v FW£fR83i*b#>. UiB^V- F«ffi^>f>±CCBJ 

8B««4jflaii-r4xai. 

fufBSt^ fulfil V- F«ffi<? W >;RWiJiBSR*tt« 
10 T***»*«l3ET£X1I±. 

iwa»»»±ccariB*y- F^S7^>i^it^y- 

fufB^V- F«fi^-f >iBJ8Ey- F«S5.-f >i3&sx 

SilOrfygBSjgiCC^T^BSR^X^^y * FttOfuiB 
«Sffl?L*JBSETSXgi«:lSr, ^Pi@£^T£1I^ft 

20 5 ccs bk l yttwracwss^ -f x y v 4 mmosmjj&o 

[«3KB7] VvVvA F**fti-r-5^— F£ 

[ s9*i 8 ] fulfils i msec r - * cc#f o ttoift 

[0 0 0 1 ] 
[0 0 0 2] 

««<o-7 -f^pf * c £ r * * y - >©K 

40 [0003] ccD«T-aa«», wKtcjBfltstifcasa 

*©*y— F«fi^-f co*y-Fli7-f>(D 
[ooo4]^cc, i7sc;i8^#itr, ±fiufc 

[0 00 5] 8e*o«-7-ttffl«tcJ:ti«, E§!7CC^-ret 
50 ^©«»*<D*V--F»B^-f>2 2*s*J5RSn, C 
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L"CW«ic»jsss tiita«:*©y- b HS^ 4 > 2 4 *s 
JlgJffiSti. &#y- FWSb^ >2 2 ££fcCC^F y * 

F^7^>24 t*fflKSl^S 2 5 CC^ti^ng 
»Jh, IMMMfflJSti*. 
[0 00 6 ] K^©^ Y>2 2 iy- FWffi^-f 

4iiil2 3 i*IIlt*y-F»S7-{>2 2 GC 10 
»T S^«©»aiB7L 2 6 S tu C ft 6> <9?L 2 6 <D 

t»ittS*V- F^ffi^-Y>2 2 0SI(C7-f^a?- 

[0007] cn^cDv>f>7n^^^2 m^ffica 

^LT, #v-f^a^^^2 7cDRiH*05feS 
SKi, y- FttS7-f>2 4«:j|5J5S3tiri^«-?-iiitt 

CC, #y- K®S^^>2 2CD^r- FSffi^-f>2 4 £ 20 

fcffiBR«« jWBSE S ft . <i * <DHBR««Ws 1 -xowm 

[0008] coA^ccaiJiSsnfcs^fiicaiKi 2oc*$ 

OTtt, $«^|£2 5CC<fc0flFrS©*y- Fli7^f> 

2 2 <ty- h«ffi-7-<>2 4*aiRL/, cneor^ic^f 
S©«EE*ETOni-r5c<i:tcj:o*y- KiS7-<>2 2 

fiO±T0v>fi'D5 1 7 7 , 2 7 <by- hgR2 4 a £CDPb1 

(onno^&io* -lo^v/migi^^Efl 

[0 0 0 9 )i8tC, C(DifMI12?:f^cf^ 
^^U-Y*«2 0<OW*^"T. 

[0010] rwXy*W^@2 ±j«Lfe*-?-a 
US1 2*ffliH*»ffiTS<fc^CCiB«Lfc^*^SIJ» 

c<Da»6c»bc©«^ttffi^raecBf3EopaPB*fe 40 
r>"CIB«3tifc±SS«2 8i*SHW?>n"Cl>*o CO 
±8B»«2 8K;tel>Ttt, *¥-»ttBSl 2 iStrfiJTSffl: 
BK # y - K««^ ^ > 2 4 £ Wt4 

s$n/c^i2 9^M$n, «^=-tti±jaai2 

[00 11]^, x ^7*U«g2 OcDSbmcoli 

1 2 fcto^T, *<D*Ftttt« 1 2 k-&rz$&Mm 

*WTS*V- FS«5-f >2 2 iy- hm©7>f>2 50 
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So ctuc^r, c^affiii2»i@i 4 *<z> 
Sft, jgtc^y- K«ffi^-Y>2 2 Fr*s± 

[0012] 

n^y*2 7©ft«xgw:teia-c, y y F*yns«:ajiSi 
Ofc^B©/Wt*K<fc9, -7^^p^^y'2 7iy- 
Hl7>f>2 4i^gil, St^«V-KWS7-f 
>2 2i7 f -Mg7^>24<i:^U, v-Y^D^ 
?y*2 7#8Wl3ft£Ci#*£ 0 
[0 0 13] y-h«S^^>2 4iS36I2 9 

27«^7^U f^7'U^ilTOfMlife^ 

[0014] ffiot, (BSJEiB»*pJ 

«©«»#8*«6W' S C i cc * So 

[00 15] 

FW^JRIB-lf LasO, WSaS 1 «S±fcll(rffiS« («f 
Fttft*»«: R«) tJSWTSXH^ KISS 

-rS^2ti® (m^y- hm©^-f> : felT, R*) 
^Wt^Ili, fJIS»l«S<tf9IB»2«ffii*sX 
ftf B(ra2««iWIB*8IWBi*JtaLr 

[0016] Sft±ec» i mm*&i&? 

htt*?R^^0is?), S9iS» 1 ©««±«:WRS:flEH 
l«ffii3£a-rS»2«S*«fl6T4Xai, wTiSW 1 

<t ariss 2 mm t #2fc&r * , sj e» 2 ^® 
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(«xtffi*ffi: «T\ H«) *K»U Buffi 
[0017] ^^CD^mS^FISffl^^O'm^SfeffiM 10 

^2^ii mss&MM Ml u r futeSKsciiT &8Stfffl 

[0018] «Sfc»»BC*tt& J: 5 «MIM*sK 
[0019] 

flfflTS©#J:l\, ^T*U-tf£LT«x*S^U 
— Nd :YAGU-!fW*tf^ i8ftttl9 3 
-1 064nm l ttc^CD^O -« 1 0 6 -10 10 W/ 
cm 2 #JH,>. 

[0 02 0 ] mTie^ 1 M*CT-*KS* LTfiOWi 
(SKl/<tt-2 5V^- 15 0V) *EPJnL&J&*6W 

"CCDX^ y>3>3W»e)tlJi< fc*. 40 

[0 02 1 ] *ftW<Mf* U>3Qfc<OTfc«4H 1 
— S 6 cc^rWRT*. 19 1 »*»9§t«:S^< Wf-Sfc 

[0022] <ai ©iqso^jr *safico?B«8 

fcBStfy- F (fc|*&) **if*BBK*) <z>»jg#ffi<D 50 
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— mzm i ccoii-cttgu-r-s. 

[0 0 2 3 ] ST, 0 1(a) (C^T«fc^«C, ii^^m 
^O^W*4^/1^^2000A^^^U. * 

SSS^S:a f Sl^tt^^>x^^>^a («A«C 1 2 

h ^ ^JBtt) tClfllX U * V - F«fr7 ^ > 2 *JBJ5£ 
T£ 0 

[0 0 2 4] HI (b) KtRT <fc 5 (C, 

>2±cci^^2oooA^S^:^iT^o cou-^ryu 

3><<cj:2>mm7 <Df&mz, *v-kis7>(>2 

10 0V) *EPfflLfc#6*--y* FWCU-lf* (x 
*5>vu-1f, 9 3nm, ^"7-2 x 1 0 a W/ 

cm' ) ififflHU ^-^^hW7A^V-FtS7 
^>2±^?R?i3i*£C<hCC<£oT?T5 0 
[0 0 2 5 ] ^JtlWSffiS^SiEtt'Y^Vx * 

*»WB7^^-->^U, #y 

itT) *l»Cir»ttflBiJBI7*s*V- FSfi^-f >2* 
»«T3'^>«tt«:T£. C^l^«^7 

>2*»«TSJ:5tc3BfiSLr«>J:^. 
[0 0 2 6 ] ^ a "C, 11 (c) tCT^Tcfc -5 CC. ttiKJI 
3/ m«— M^bS* (S i O, )^X^^'J>^X 
W^IfS ( C V D ) CC J: 0 ^^SPIJg 7 ^r^tf®± 

m^«^f4, yf r >^^$2000A 

X2;^>yS66cj:«3, C<Dy- h v- F 

7^>4fcan« 0 

[0 0 2 7 ] ^-e, HI ( d ) (C^T <fc 5 h 
I®7-{>4 <L^#H 3 «Va CC^T £ 
0^tffl?L 5 WJWJRffia^SJBtt-r *>x y ^ > 
CHF, iCHz F 3 iOS^^Xttffl) 

[0 0 2 8 ] ^^r, 7# hUS^^h 1 3*|»*U, m 

S7>f>2«S^ «BM?L5rtK:aULfca^l»ffi 
Sil7£WT£1iS«i* (m^jKffi®) 10*fHHT 

[0029] t©<fc5fcLT«^ftmfflii o^ga-rn 

m^ttfflWOflMBTtflWTSCclRU, *y-F 



Lx&mzfttcmmiizi&i^rxm+ox.z ^ 3 >* 

[0 0 3 0 ] JMI7 lt % *<Dm&&tcW!3L»rti 

awcay- F2 -y- h4Bl^+ftllt4irfc5, cn^> 
oiffl«:^«>t*sffl!!lLrs»*^i;^c4«ttc* (l*p 

ttSctO . CCDJBX* #y- F2 -y-F4m©ERflnS 20 
ffi*±»S-&A:ti^«:SffidsaFIR3nsC4«3tc<, * 
fi**Ttf, fi«tt<Dfil^i6ff*fi 1 *>i*SC4*i'C# 

s. 

7' 2 7 <D «fc 5 tc8ft/J\?Lrt^ca!E*6c J: -5 C 4 ^ U CC U - 

SEO, 3Cpr?SB4a0, ^FI$^W, #y-F2-y 
- h 4IHI0«MjM«>J&?4tt&. 
[0 0 3 2 ] ±i5bfc^^6ft*»F]Rffi« 1 0 

©a«*o*v- F«a-7-r>2 3&5»assii. cneco 
* y - k*b* -r > 2 <o±u:»msm<mm i &j$m £ 
*u src v WR7<o±«:*Baw3*sj5SBistirt»r, * 

ti, F«B^-f>2 4^- hli7>f>4 itv 

h';^^«MMtn^ 9 **y-F««^-f>2 
fcj:^^- F«s-7-r>4««iai^ai 5 cc -en-en 

[0 0 3 3 ] J&y- F«S7-f>2iy-b«S7-f> 40 
4 4©SS^««9Cctelir«, y-h^a^^>4 4 

Eti3 4«aLr»»flsffi<DWB7ficair*^«© 

IBR JB©?L 5 3&s»c^ 6 ft, C <D?L 5 © JSBPfcJKH C fcW 
«7a6s>&IH««:«fiSr*. C<0SW7tt. ay- F*« 
5 > 2 {Cjfr5E<D«tit («itf-10 0V) *SWJDLfc 
^£($iT^^77 7 A Ftt4©*-y* F 

-2xio a w/cm 1 ) *fiH#ura«snfefiiBr 
[0034] c ©m 1 (Dgas<DjB.«fl»jtc j: sa^ttmaa so 
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1 0 4fflC>/c7 s ^xyu^fi*©«J5E4*(D«7R«iffi 
0 7 SCM 8 ^tlutMl/cSaMili, 

*Of6(D««4»m*l»«4RI--r**. 
[0 0 3 5 ] flJ% % $fJSP3M21 5KlJ:0@f3EcOAy-F 
>2 iy- F«S-7-f >4*»U?U Cti6© 

racc^o«EE*EUJnir«c4tcj:o. trv-vmm? 

-f>24y-h««5-Y>4403a«W«9 (HPS. 11 
^«W©»«7 4**- FSU4 a 4©IH) 

?L5n©»l«73&>6h>*^a*CCj:r?r«-? 

swaasfta. 

[0 0 3 6 ] »^-S5cfflffl 1 O^fi^iA^crw^W 

ttuai o 4— ar-5S^ffl«*fl , T5*y-F«ffi7 
-<>2 4y-h«a^^>4*wiaj*ai sKj^ra 

ttS^F-jWftfflSft, JECcay- K^g7^ >2 4ry- 

f-c*5±§bs«2 8 4©fflKErorasftfc*Ete<fcoT 
*f-ttftasft, m*®2 90^^*4 ^it^jm 
*fttbu c©^, ^ 

i^ffi^o^/h^c^r, KffaKb-rsc4*s-c* 

[0 0 3 7] ^It, ±Mil/cl^ttiI10©TOc 
J:ti«, y-FSfi^>T>4 4«USlW3%Jtii0raifll 
7 5c**S£ft©?l5©/S»fctt* #y-F*B^> 

[0 0 3 8 ] »«9^K3R3E<*©^-^7 h»*R 

9«^+*>FtfcK*4fc*. C<D#-f+*> Ftflfc 

[0039] y- h^a^^ >4 4 

«»»3*Jtaur, )ftRt&fflo)Ui7eca"r«ffittcD 

C<D*TttHffltl OKihtf, ^?l^a«O^M70 
tt*BB»*s+»«C/hS ^titf, * y - F««-7 ^ > 2 4 

h «a ^ > 4 4 ©H©EPira«E#« iovr, -f 

•fX7'l/ Y 4 U rdZ*tt«a2jt«:»* C 4 a*r # 
[0 04 0] *jai7*s, *y- F«fi^-f >2«: 

Jg-ea^O"C, 5X10 7 V/mWTOi^CD«?'Cf 
^7'U-f 4l/-C£*tt*iSiai«:»4Ci*S'rt. {gm 
fflE»3WRlffi4tt*. IP%. *y- F«ffi^^>2ccr 
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/Co co*sm^e», **qBtc»-^i»T:, *y-K«a-7 

-f > 2 tcBf SCD^fi* EPflO 0 ft ** 6J3E«*ff ^CiSt 
WR 7 s!p 6> <D WKStB cc » 0 , i£HJEE~C *> x = v 

[0 04 1 ] <»2 ©Sltt<0»«>*Sa6©JBJS«l"t:f# 10 

b/c* i ©^©^««wc*5# zvT-tkmm 1 o <d?l 5 
[0 04 2 ] c om^-fiktaa 1 1 ?L6 £x v ? v 

n?B©?L5«:Jt«!0'rx* ytxg^aiH^A*^* 

[0043] *?»hhb i i ©isus^ffij&ttwr 

[0044] Jf, #^*»*»)&£T6B»«1 JlKx 30 

ooAa©aww*aaw-s. awtwsffiRtf 

SJfcft^ *>x * *>4ftt«cj; 0 co?Wt«*»««:ai 
IU«V- K«ffi-7-f> 2*^^-5. 
[0 04 5 ] ^Ur, #|»ffiJB<Dira!7£, *7V-K« 

[0 04 6 ] ^^r, m«— SMBi***-** * i j > 

> 2 4>stueHs£u<sR7 ©±Ksw lt»8«»jb 3 1» 

5fc14-T*>x**>^fcK:j:9, C v - 
^@7>f >4^:W^i-r^o 

[0 04 7 ]^, ^- h«ffi^-f>4iJHsRH3* 
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«^SttH«l l*ffttr*. 

[0 048] #^©JBffiCCj:*itf, ±i£Ucf& 1 OH 
aur»R7«cj8-rS^«©^y *^ htt»ffl+L6«:J:«3 

^ ^ ^ > 2 cc mmcomtiL % em u & # e> * 

ifSi-y? h*««CU— !fj6*J[S»l/-C. MI 7* 

[ 0 04 9] *<Dffi, ±i£LfcSI 1 <Z)IBS©JBJ8-ra5^ 
est), ^y- Fli7^>i^- FHi7^>©y 3 - h 

[0 0 5 0] MCC V ^ V v htt©JWffl?L6 *JpfltUr^ 

s©-c, »i«s©*R7©«ffiro*#H»attnjB©a 

lb L r 6 J: 0 A tr ^ m SSS a 4 » ^> c i & r * ^> . 
[oosi] iu±. *mi<Dmm<mmm$:miisit 

[oo5 2]w^c^, mmi, xv-b'nmzmcottw 
mtte, cvD/cim<, u-ifr^u 

[ 0 0 5 3 ] *fc, ±jfiLte»HrtW«7 ©JBflE«« 

iatCfc»R7*S|?aELri*rfc<fc<^ tB^CCcfc-s-CBS 

[0 0 5 4] «c*J, ±i«l/fc«-?-Jaua«6S. FED (Fi 
eld emission display) ft^SffittffiSSf* ^ ^ 
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SMKRffiSft*C±ttfc<, JtS« (IP%. F * 

^fcttUSft**^*^'- FKffi (^V v F) te£ o 

m*. ^v- F^eftfflstis*^*****^ ^"ck 
* - > t*«8HR-fr««« * sens 

[0 0 5 5 ] 

[»?8©ffifla«&*] *«?Btcj:n6i. ±££L/cin<, la 10 
KM 2^ii But 3»IM*r »SI l> r bu IESSJ^Cc^T 4 ftt 
fflffLKJ: 0 «f«tt-?-aiH«4?i5«-r*fC|«L, IJIESI 1 

fi«IEIB«F355pJtt-C*S. ±E©J:5tt:L 
[0 0 5 6 ] Sfc. fieraHB«:*sW* <fc 5 ttiHIIIB^M 
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